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1019990034686 2000/7/1 

^-8r ^^^H ^o]^ ^£-^1- ol-g-^ til Moll el -§:-§- ^ 
*b ^ o.s, oie^v ^- ^^Ai^Eflo^ ^ aiji^s. «1M oflei ^1- ^ 

^ #SflZL« ^7l^O.S Bl^^ 3:71^-^:7114; ^71^ ^741 O] ^ <|J^*V ^l^HM 

^ ale oflal ^el-ol^ ^^-o ^^ofl ^s}^ *R^Rr *H>#7ll $\; ^ 

##31 ol* E -BER ^ ^-Bfl«y7>* ^ ^Kr ^il 1 ^^^^; E-BER #iL7> 

^-Bflol^, ^7H# ^ofl ^ 7 fls] «1*= <Hl 

^ ^9] f&o] ^7fl^ ^s}o]^ ojno tji^sl- 10E-3 BER ^lei ^ ^ 
^ *1» tilJE^H E-BER ^J± 1^3 ^*Rr ^ i^^Tll <4; E-BER ^17} 

tf^H'S, ^r7H# -fofl 4^7114 ol^ ^el-ol^ ^£4- ^5)3] ale 

oflei ^sl ^-oi ^711^ ^eKI^ ^ 31 st\- 10E-4 BER 413 ^4 -g- o]^s. 

iflsl^Hr xll- ti^H E-BER 3iL *M €^*Rr ^^^1^-7111: 

^ ^ ^711 S)±r ^°lcf. 

£ 3 
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*efoi^ oi-g-^v ulEofle^ ^^aj-^ {Method for measuring 

bit error ratio using sliding window in communicat ionsystem} 

' 5.1-2: ^efl^ HlS^ei^r SL^ 



<4> ^^A^Eflo^ QoSCQuality of Service)!- ^^Rr £L±.*\ 

(BER, Bit Error Ratio) ^r^M ^1 ^r^Ml ^7}- i£^r 

^ afl^^o] ^Jg-oflA^ 3*H!r 7jlA>* **fl ^ ^*Rr 3*3" 

<5> ^tiV^ o.s ^^a]^e^oi1a^ DS1, DS3, STM-1 ^]S>^ a1Jto)1 cfl 
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4. BER #3 y o^°fl 4^ 1^ 3**1 ^3 

<6> ^eflo] BER ^^^IMfe, BER°1 10E-3S1 ^-f , f3 A l ^ ^ 

^Bil; ^7} a) 71 Jl, TjiL ^l^r *l*K°fll- 2a) 10E-3 ofl&|7> *1 

^s]^ 4i5L #°fl ^Ji-i- t1t4. St!: ^Ji ^3 ^, ^S. *M1 *l^r *l*K°fl 

» 105:) ^5l7> ^T^- 10E-4 Wl-^ o)z>}g_ 6\}E.]7\ X)^-5)±= ^ ^S. #ofl 

9X*] U J:, ofl&lTl- I^^Rr -i-^H, 1^ vfl«*fl 10E-2 31- 

St!: °fl^7> 22: ^^Rr ^l^l^^I ^HItt BER-g- ^^Hr ^1&|7> 

5. <=»l]5l7> t^sf^ ^(<3m 103- ^<H1 12:7]- 10E-4 ofle^l- ^ 
-f ) ^lsi ^"^l-ol 10E-4 ^1§>S. ^^^-g-^lS ^17} Sfl*fl£]*l 

<9> N 3 ^r TSl 10E-3 BER^ *M ^« ^H^, 

E-BER51 wjE oflei ^EHi}. 

<io> zlsIH ^^li^ -SiS.^ ofls] 7}^, E-BER ( Exces s i ve-BER ) ^ 

#HflZL, E-BER *fl*fl #2fln# ^7] T J±t|. ^ t(3)» 10ms) 

tije ofle^ 01^ oflei 7>£eH ^3^1}. 
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<n> o]o\] irj-ej- ^7} T7> u]e ofl^ 7}-&k\7} T ber ^ ^^Tr^l «1 

^afsi- ^-9-^^ E-BER HkW #Hfln# ^l^^cf. t}-g- T ^l^H] «lm oflel 
e^7}- T BER °fl^- <£^^^S- E-BER °1 ^ o.^ ^sj-Jl, 

BER & <^1^ ^^<^1^ E-BER el^tb ^ ^ T ^7HH BER 31^* 4 

<12> E-BER ^ S2flZL7> >H]M£]<H ^ ^1^1 ^ ^I^tt ^-^Tr E-BER 

^-o> 03^3 o.s. *M1 BER ^sf^. ^-f , E-BER ^Jif 

<i3> n&m- oleitb f^Hfl^l ^-71^1- ^-oj j^T^ ofla|7> I^^Rr ^-f , E~BER S 

0.5. ofle^V ^l^sl^ E-BER *M13£^-°fl:£ 7)1 # 

3Ji !HM ^^5)^1 #JI ^o} ol^ ^4- 7 > ^^Rr -g-^o] 

-f-^fl -ids. #^ ^sljl -f-^fl ?}^T^Efl o.^o 1 i 7l i 
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<i5> ^-7154 ^-^^r ^*}7l ^ ^e^-ol^ 

ol-§-tb til Mo]] 

<16> ^ Aj^r^ tilS oflei ^ ^K^fl^l ^ 

«m ^ #7} ^°}^ ^£4- «l3t|ofl *1^Hr t^^tH^; -*7l ^ # 

^711 ol* E-BER ^ ^-Eflol7>l- ^ii^^-'i^Tll^; #7l E-BER $3. 

7} ^MStb ^Bfloi^, oj^t!: ^7lAl^V ^ofl ^7fls] o]^ #7} ^e^-o]^ ^tr_o alsl^ 
ti] M ofla1 ^ ^-o] ^1-71 4^r7fl2l ^eMig ti^s}- 10E-3 BER it*® ^ 

^sfe *1# flil§>^ E-BER ^JS. ^*Rr ^Ji^^lS}-; #7l 

E-BER ^2.7} ^ ^"Eflol^, <^^*|- ^7H7i Jfcfl ^7fl^ Ol^ ^-71 

ol^ til tils oflei ^ -g-ol >s-7l ^Hr7ll<2l ^o}^ 10E-4 

BER <H1 ^ # °1*>S tfls^Rr ^l* tilJHs><^ E-BER ^Ji *IM <*^» 

<i?> o)s>, ^712}- ^ £ ^ ^^Al^Eflo^ o]-g-*V til soiled * 

7l#^ A>^H1 ^ I^Hl* ^4 ^-Cf. 

<19> ti}<2}- ^-ol ( ^^Al^Efloj ^ AlJrigS tilS oflEi ^# ^r^^ ^ ol 
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3iL ^ #bJU» 2,71^0.5. e)^!*Hr ^7ls|-^.^(STll)^; #7l i7)^ #7fl 

^1^71 *}]=L 6|]^ #71 ^^o]^ #51°- tf^ofl ^ 

#*Kr ^#^^l(ST12)(ST13)sf; #7l ^#^-7^1 o]^. E-BER ^iL ^ -tfBflol7}-» ^ 
*}tt ^^L^^rt^^KSTU)^; #7l E-BER ^M.7} i§H9# ^BlH 1 ^, oj^tg- 

^Ml ^7H^ O]^ #71 *2}o]^ ^£-0 tf^o] a)E ^ ^-o) #7] ^7fl^ 

^eM^ ^£-o tf^sj. ioe-3 BER °fla] 4^ ^-°r 2i*)-*Hr «1J3LSH E-BER 

^Ji ^ ^^1- ^*Rr ^i^#7fl(ST15)(ST16)sq-; #7l E-BER ^iL7> ^3*>^1 

<^1&| ^r^ ^-o] #71 ^-^7fl5l 10E-4 BER ^ ^ o) 

*}S. tfl^7>^ H^ffisH E-BER *fl*fl ^Jf» ^*Rr ^iL*M3:7fl 

(ST17)(ST18)» ^^<4. 

#7H^ ^J±^3^741(ST15)(ST16)^, ^E}o]^ #5: o_ 7 fl^7> go] J! 

3: ^7lA)^];ol T °H ^7H# T<HH°] 10E-3 BER ^ ^7} U 3 o)zl 

*8 ^l^l^l gT^, ^7lAl^V T ^1 g 7fl^ ^o}^ #5: °- ^ 

^ «1e oflei f&o] g *N 3 ^- 2^Hr *] wlm^ T£A&r\ -*7l wlJH ^ ^^tb 

^7}Al^V T Al^V *o]l g7 flo] ^o}^ l&SL*- y^o] w1 e ofl^ ^ ^-0] g*N 3 & 

ol^ol^, «1H oflel ^o) ^-o] 10E-3-I: ?A°-S. E-BER ^M. # 

E-BER ^ #Hfln# 4^5}^ ^Tjlsf; #7l a] in ^ ^7l aItV t 

g^fl^ o]£ #5^-0]^ y^o] H ]e oflei ^-oi g *N 3 ^ ^l^^l^ , 

ol M ofle^ ^-o] iOE-3^1 D l ^1 ^1 33-5-3. T ^7) 
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<2i> #?HH ^^.Sfl^^-^(ST17)(ST18)^ ( ^eW^ 7fl^7> rolJi 

t!: ^7lAl^-o] t°H ^7H# T°lH<i) 10E-4 BER ^ ^7> N 4 ^J1 ^jisfl 

*1^1#<>1 rTol^, ^7}X\^} T Al# jfofl r7 fl^ ^o]^ #5LJ>- 

9] alS oflel ^a) r*N 4 & <>ls}5. tfl^7>^ *11- til^Hr ^tH^; #7l tiliE ^af 
^r7"M# T a1# jp>fl r 7fl^ o}^ ^efo)xg ajs oflel ^ ^-o] 

r*N 4 & ^sl-o]^, tile o]]s] ^cq ^-ol ioe-4 °1*}5. tfl3}# %°-S- E-BER ^ 

H ^ fsflnt e)^i*>^ E-BER ^Ji-I- *M1*}^- #7fl<4; #7l wlis ^4 

^1L> T ^afl r7 l]^ o]^ ^H^-o]^ ^ £ o. y^o} u]E ofl ^ ^0} ^-o] r *M 4 ^ 

^^-«>'S > «]e of^ ^-o] IOE-4* ^4*V ^o.S. #<a-*}.^ E-BER ^iL -#eJ)# 31 

<22> ol<4 ^Ol ^. ^ofl ^^Aj^Eflo^ *^ol^ ^ ol-g-*> til E ofl 

^-§- 5^<H1 ^ ^Ml*l ^4. 

<23> ^i^ ^ ^S. ^til^ ^^51 BERofl ^^-tb ^ f^-ir -f-sfl 

<24> £2^ ^-g-S}^ *}^Al^flol ^o)r$ ^£^1- oj-g-^V til E ofl ^ 

<25> IZElH ^7l T tile ofle^ ^ ^ n7flSl ^hH^ 
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-f *\*\ B[n]-gr ZL^Jl t(< T) tilJL ofle^ 

*\*\ B[i]ofl ¥^tl-4. T ^Mlfe B[i+l]S. 

u|h ofl&l ^§ 711^ 

<26> ne)jL ^ *l^r gT T ^7] 5} 10E-3 BER ofle| ^ t^} N 3 o] 

2J-JI 7>^Srj-^, ^71 T ^ *oj]^ g7 flo} ol^i ^e^o]xg ^ ^ ^ H ] m 6\) e] ^ 

^-o] g *N 3 * 2-^}^ ^l* «]iiL^>^ 10E-3^1 «fl^>^ E-BER ^iL 

<27> e-BER ^MM 3^f|fe 

# ^sflo) ^Ji rTolJl, T ^7l^ 10E-4 BER ^ 

4^ r * N4 ol^s. ^11- HlJS7s>c^ iOE-3^1 *fl^}^ E-BER ^il « 

<28> *K£^ ^7} ^^Kr ^-fCofl-f- , 12: vlH 10E-2 

-9-1- °l-§-^ 3iL ^ x]4=. ^ofl Sfl^Rr tH^» ^Hg(Scoping)sH 3l^*}7fl 

e-ber ^j-a- ^SMl ^tj.. 

<29> M-o>7> Tjil ^^O.s. 6^7} ^3*Hr ^-fC^l" , 102 12 

7> 10E-4 oflS^V 7jo.)cHl£ ^5}o]ig ^£^1- oj-g-^ 7jj£ *q*j| 

# ^1 ?}°\] ^-5}k± iiil^M Tfl^Tfl S\HS. *l*fl3°-^r 10E-4 oil 

*H -&•§■ M-Bfifl7fl |^ E-BER ^Ji «l|>fl7l- -a^^cf. 
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<30> o]e\%. £ ^ ^7]^A, E-BER ^JilM^Tfl, E-BER ^iLSM-B]- 

<31> (1) 2,71 5}-^ 7]] 

<32> ^ A]^Eflo^ tflxg- Ajjr^ WIS 4|iH ir3§ T°J^n 7fl^l ^5}^ 

5=-f ^ B[n]# Al^Eflo] ^7H1 ^^fe ^-f , ^Sl-o]^ ^ £ o. 

B[n]Sl ^jt-g- S.^- '(yo_g. ^7lsl-t}-cf. °1^ ^1# ^7l T ^"^^ «1M ^# i 

«}*() Hl3)oi Bfijo]] ^^o} x-l^-tb^. tfl^ «1^>i7> 3-t-, 4^- ~7"H 

<33> 3±7]$- ^ ^Eflzil- 2±7}&°_S. Z\#&t\.. 

<34> ( 2 ) E-BER ^iUHSi&Tll 

<35> t(< T) ^l^ofl oflE^# efl^l^<m^ £M i^j^ a^ol B[iH ¥3*1-^ 

*r7] T7> nfl ol^)ife i + 1 Hj^lj B^ol B[i + l]S. t X\ # O. 

3. ip^, T^Jvg- Al^-^Trf. 7^^. *]4p Al^ g T ol ji ( t ^71^1 10E-3 BER <*}z\ 

^\ N 3 ol 7>^S>^, C}-§-0} -^11^1- £o] ^7l T Al7_V Jfofl^ g 711^1 ^Sf 

°1^ «1M ^flei ^9] Qo] g *N 3 * i£^l-¥ ^11- HlJiasl-o} 10E-3^1 ^ 

E-BER ^J± ^ ^-^-1- ^^*TrCf. 

<36> [^*}-Al u 

Compare (B [ Ci -g)%n] -t-B [ (i-g-H 1 )<^n] -+- -HB[ i<M>n] , g *N 3 ) 

<37> a^o} 7j2}-^ol 0<>l7lv| °^^ol^, ale oflei ^S} ^-ol iOE-3^: AS # 

E-BER -B-^l^ «1S ofle| ^ ^-©1 iOE-3<>fl 
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D l*l*l ##*}^ ^^M^ ^-£^-1- T ^7) o|£5H g 3.71^ 

-§: nfA] ^^8>7fl E-BER ^Ji ^^-°fl^ E-BER ^ ^ #2fl^-°)l 

<38> (3) E-BER ^JiL*fl ^Tll 

<39> E-BER ^M. ^ l-HflH7l- >*flM£ ^ofl^ E-BER ^iL ^^1 

<40> t (< T) h]e oflfi]^- efl^^ollAl oio^ i^^fl B[iH nr3*H 

*H=K ^7] 17} $\9l^r nfl i+1 Wl^o] B[i + 1]5. t *m 1}2\SL 

<4i> zl^Iji ^Ji sfl^l a] rT^i, T ^7} 9] 10E-4 BER ^7} N 4 ^Jl 

«1S <fle| ^r^l ^o] r * N4 o^fs. ^^7>^ *1# h]j2L*H 10E-3^1 Sfl^S}^ E-BER ^iL 

<42> [^*j-Ai 2] 

Compare CB [ (i -r)«K>n] » B [ (i -r-H 1 )%n] ■+- -t-B [ i<M>n] , r * N 4 ) 
<43> A] 2 i>l ^sf^ol <a=^o]^ til e o^l sl ^-o] 10E-41- ^^1-*V ^T^H 

E-BER ^Ji ^-Efll- 711 # -fi-*l*fl°) ^2^1 ;M& 0 ] ool^u)- ^o^, alM 

<Hle1 10E-4 °]-s}3, v-fls^ E-BER ^ tm^t 

E-BER «fl*i|*l-7fl ^nf. 

<44> O]^^ .g. ^ o. a^^o^ 3)-£e>7ll *flSl7> ^M^}^ ^5l^o] ^fl-ofl^S. Pg^- 
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f-sfl AjsL ^ £3*Kr °l-8-*MI s)^ ^0)14. 

<45> o}^6\}*] £ a>^tb ^*l°fl» O.M-, «vtg£- cfo^v i£ 

^^^^ ^3 *M^Hr ofqcf. 

^ ^-fr ^1^1 53^-5., 7j$ _Q.^<?1 BER ^ «o v ^°fl *&M^ 

T ^7H uj-e}- cfoiq-ni^Tll ^j-g-t^ 4£ 

t!: ^ ofl<q3<?l ^^-^1 ^^H, ^z) ^*H1 t4=. ^ ^ 
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1] 

*l^A]^EflO} ti]Mo11s1 ^. ^^Hj-^o)] flo^, 

^AliB^o^ f%x£ AljL^jg. WIS oflS^ ^1- ±f.*\ig ^ °X±; ^7]\9] ^o)t$ 

•^-71 35:71 3J- O]^ Qj;^ Al^7l ^-°V «1 ^ ^3 ^T* ^1 ^fi^ 

^-71 *1#i22fl E-BER ^M. ^3 ^^l: ^SRr ^ ^t^l ^; 

^•71 E-BER ^iL7> ^"Bflol^, ^ 7 ]X\^Y 3=^1 ^7flSl °l*i ^"71 ^ 

eH^ «1 si «1H oflei ^<sj ig-oi a o v 7 i ja-^flsl ^eM^ 

10E-3 BER «flel ^ ^ Ji^Rr *1# ^1 JH*><=^ E-BER ^3 ^^*> 

^•71 E-BER ^J±7l- ^*>^1 -*NM^, ojjg^- ^ 7 }X\# ^lofl ^ 7 fl^ 

^•71 *£M<3 til3f)ol «1E ofl^ ^2) igo} ^7} l±^7l\2] ^S}o]^ ^ 

^ 10E-4 BER oflel ^3 ^ ^ <^1*>S. i-fls^Hr wIjBSH E-BER ^iL ^^1 

ol-g-^: tilsollel^ 
2] 

*fl 1^1 9X°]*\, #7] ^-a^^^Tfl^, 
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^eM^ g°lol ^7)*\1}°) ^7lAl^> 

10E-3 BER ^ *r7> N 3 olJi TjiLM}-^ *1^a1#o1 gT^l^, 

# T *m ^ofl g 7 flS] oj^i ^sj-o)^ wjsja] alM oflel ^ ^-o} g *N 3 * ^^}- 

#7l tilja ^4 ^7H# t *1# Jfo\] g7flS] °1*1 ^e}^l^ 

wis dflel ^sj ^-ol g *N 3 & ol^-o)ig ( t^s oflei ^ ^-°1 10E-3* ^4*!; ?J # 
E-BER ^d^^ZL E-BER ^Ji ^ feflnf ^lSs}^ ^^s}; 

^-71 W^H ^ ^7lA]^> T A]^V ^1 g7fl3] O]^ ^5}o]^ ^JjL tf^o} 

wis ^ ^-ol g*N 3 tk *1S ofle^ ^^1 10E-3<^1 ^1*1*1 3*°- 

S. ^S\o)t£ T ^7l g a.71^1 cfA] ^^^>7ll 

*m ^31 » *r<8«Hr ^-°S ^ ^^A]^eflo^ #efo]^ 0]^-^- «i 

3] 

^^H^ #51^- Hi 7fl^7> i-olJL <^*}- ^ 7 )X\ #0} T ol^ ^7^1 ^> 

T<>lH<3} 10E-4 BER <*f|el ^ ^7} N 4 °lJI ^Ji^l ^l^l^l rT^, ^7}X\ 

?> T ^1 r 7fl^l o]^ #EMig ^£-0 y^o} y]E ^ ^-ol r *N 4 & o)*}2_ 

^7}^ *1» wiJEsl-^ #7ll<4; 

^-71 HlH ^ <^tb ^7lAl^> T *1# ^ofl r 7flo 1 ol £ ^BKItg ^S-f H^S} 

wis <H1&| ^-01 r *N 4 & ol^>o]^ ; tils ofle] ^ ^-o] ioe-4 °}f>}3- i-fli^ 3°. 
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3- J&i&sH E-BER €efl^-» el^SH E-BER ^J±» *M*Rr ^Tfl^; 

>S-7l Wl^I ^ ^^tb T ^ofl r7 fl^ ^^O]^ O^S} 

WIS ofl&| ^ ^-o] r *N 4 #-§- ^sWS, His ofla] ^cq 10E-4# 

E-BER ^"Bfll- -fr*l*Rr #31!- ^^Rr ^fe £&X\ 
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[5L 2] 

3J£lHi 2T 
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[51 3] 
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